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DETAILED ACTIO 
Claim Rejections - 35 USC §112 

1. Claims 13-16 are rejected under 35 U.S.C. 112, second paragrapli, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the Invention. Claim 13, directed to a process of using is 
depending on a process of making a membrane (claim 4), the claim is unclear as to the 
claim is intended to be depending on claim 1, the membrane claim. Dependent claims 
14-16 are also rejected as depending on claim 13. 

Claim Rejections - 35 USC § 103 

2. Claims 1, 2, 3, 7, 8, 9, 12, 13, 15, 16 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Mori et al. US 7,252,876, in view of Tsaptsis et al. US 
7,357,836. Claim is directed to a composite membrane having a zeolite of MFI type 
with a molar ratio of silicone to aluminum greater than 1 20 on a support and less than 
10% by weight of aluminum on the support (the term less than 10% includes zero as 
lower range). Mori et al disclose a composite membrane with a layer of MFI type zeolite 
with a silicon/aluminum ratio of 10 to 100, and further discloses support membranes 
with the a silicon aluminum ratio of from 20-400, and further teaches producing a 
composite membrane from a sol having a si/aluminum (sio2/Als03) ratio 40 to 150 
(abstract, column 3, lines 26-59; column 3, lines 11-34; and column 4, lines 65-column 
5, line 31). On third paragraph of column 5, Mori et al teach producing a coating on a 
support to form a composite membrane , by immersing the substrate (support) on a sol 
for membrane formulation having a Si02/AI203 of 40 to 1 50, forming" a layer of MFI 
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membrane. The substrate meets the low aluminum content required in claim 1 , 
because the silica to aluminum ratio on the support is at a ratio of 400, as discussed 
above. Support material with a ratio of silica to aluminum of 500 or more are also 
suggested (column 6, lines 50-54). Mori et al fails to suggest or disclose the substrate 
as asymmetric substrate or support, the substrate is disclosed as porous (however, 
teaches the substrate as porous (abstract, column 6, lines39-54). 

Tsapatsis et al (patent '836) teach a composite zeolite membrane on porous 
support (abstract and Fig.), the zeolite has an MFI framework and contains silicone and 
aluminum (column 3, third paragraph; and column 6 through column 7, line 62); the 
membrane is formed on a support, and the support is disclosed as porous and made 
from ceramic, organic material, such as Teflon, metal such as stainless steel, etc 
(column 7, line 50 through column 8, line 44). The pore selection of the substrate in 
patent '836 is based on the specific used, the pores range from 10 to 5000 nanometers 
(column 9, second paragraph); the substrates can also be composite, e.g with a second 
layer of lower pores deposited on the substrate (column 9, lines 20-31 ). Based on this 
suggestions, the skilled artisan would have been motivated to use the materials 
suggested for the membrane of Mori et al, and would have been further motivated to 
use supports with variable pore size through the membrane thickness, or asymmetric, 
because of the porous composite with lower pore size at the membrane surface as 
compared to the larger pore size on the lower surface, as suggested in this patent. 

Regarding claim 8, patent '836 suggests selecting a coating of smaller pores to 
prevent the framework (zeolite MFI type) from entering the substrate (column 8, lines 
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29-31). It would have been obvious to one skilled in the art at the time this invention 
was made to select the pores on the substrate depending of the final product desired for 
a particular application, as suggested in '836. 

Claim 3 is covered in the discussion of patent '836. 

As to claim 7, the membrane use is disclosed in patent to Mori et al, e.g. 
separation of butane isomers (column 8, second paragraph) and hydrocarbon and 
isomers of hydrocarbon separation ( see patent '836, column 13 last paragraph, 
bridging column 14). It would have been obvious to one skilled in this art at the time the 
invention was made to predict the separation of the particular isomers or hydrocarbon 
mixtures with a zeolite membrane of MFI type, base on the prior art suggestions. 

Regarding claims 8, 9, performing the process at temperatures of 200 degree C 
(column 8, line 3-44). The pressure in the feed side of the membrane is inherently at a 
higher pressure, due to the feed pressure to drive the mixture to the membrane and 
further due to the high temperature in the feed side. As to claims 12 and 16, the 
separation of isomeric butenes can be predicted by the skilled in the art based on the 
membrane layer properties and porous support material. Claims 13-15 are considered 
as dependent on claim 1 , and their limitations are discussed above. 

Allowable Subject Matter 

Claims 4-6 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: the process of making the membrane including steps of drying and calcination 
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at the claimed conditions is not suggested in the prior art of record for the membrane as 
whole. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANA M. FORTUNA whose telephone number is 
(571 )272-1 141. The examiner can normally be reached on 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, KIM VICKIE can be reached on 571-2720479. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/ANA M FORTUNA/ 

Primary Examiner, Art Unit, 1797 



